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Topics

ÅReview of multilayer insulation (also called 

superinsulation) fundamentals

ïTypes of MLI models

ÅIntroduction of advanced concepts

ïNon-gray 

ïSeams

ïValidating Thermal Desktop

ÅIncoporating these concepts into Thermal Desktop 

models

ÅDiscussion of results
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Types of MLI models

ÅNumerical (commercial code, or custom code)

ÅFloating shields analytical model

ÅSemi-empirical models

ÅPolynomial fits

ÅIterative separated mode
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Validation case: floating shields
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-5.34 W/m2-5.34 W/m2



Reminder: check ray tracing assumptions
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Correct



Reminder: check ray tracing assumptions
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Incorrect



Review: the gray surface
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ÅA gray surface has the 

simplifying property that the 

absorptivity may be reasonably 

assumed to equal the emissivity

Pre-requisites

1. Either the irradiation is diffuse or the surface is 

diffuse

2. Spectral properties of surface are nearly constant 

over spectral region of interest

3. Irradiation and surface emission occur in the 

bounds of the spectral region of interest



Non-gray validation case

Siegel & Howell

Problem 8-2

Solution: 140,500 W/m2



Note: To avoid a runtime error, the 

temperatures must be monotonically 

increasing in the bivariate table.

Non-gray validation case



Non-gray validation case



Srinivasanôs Paradox

ÅJ. Srinivasan [24] observed that their dewar suffered 

roughly 66% more heat leak when filled with LN2 

than with LH2 (no blanket, just a thermos type setup) 

ÅI.A. Black and P.E. Glaser [27] reported 41% more 

heat transfer with a 1 inch thick blanket in their 35-

liter dewar

ÅWhatôs going on here? The hydrogen is 

colder and the surroundings are the same 

temperature. Why is liquid nitrogen losing 

more heat?
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Srinivasanôs approach (Hagen-Rubens eq)
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Hagen-Rubens derived emissivity
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Plotting flux as fxn of boundary temps 
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